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CHAPTER 3 
 
 
METHODOLOGY 
 
 
3.1. INTRODUCTION 
 
 This chapter elaborates the laboratory tests that had been carried out in order to 
achieve the objectives of the study. The flows of project methodology are shown in a 
flowchart in Figure 3.1. In this study, the project flow starts with the problem identification, 
where this step is important to ensure the objective that set earlier will be achieved after the 
tests are executed. In general, the focus of the study was on the determining the suitability 
of replacing granular material with PP for alternative soil improvement technique. 
Furthermore, related literature studies about the project are reviewed carefully before the 
laboratory work is carried out to recognize the previous efforts in dealing with the problems 
known and the information regarding the topic were collected from reading various sources 
such as international journal articles, reference books, and thesis that are related to soft 
clay, PP and granular column. It is very important for the researcher to understand the 
theories related with the research field and be familiar with it. 
 
After reviewing previous study, it must be proceed with the planning and executing 
project methodology and the purpose of project methodology is to ensure the proper flow 
of the project. In this step, laboratory tests were performed in order to collect and analysis 
the data with the objectives to determine the physical and mechanical properties of PP and 
kaolin clay. Moreover, besides determining the shear strength and permeability of kaolin 
clay and PP, the tests are also to determine the shear strength of kaolin clay reinforced with 
group crushed PP columns. After that, the data from the test are analyzed in order to fulfill 
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the objective of the project and they were used to present results as well as to draw the 
conclusion. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
Figure 3.1: Flowchart of Project Methodology 
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3.2. LABORATORY WORKS 
 
 Series of tests have been conducted on kaolin clay, PP and kaolin clay reinforced 
with group crushed PP columns to determine their physical and mechanical characteristics. 
Throughout these tests, the identification of shear strength of PP columns is needed. Thus, 
the testing materials, the testing methods, and the procedures are detailed presented in this 
chapter. However, since PP is basically a plastic which has weak absorbtion rate of water, it 
cannot undergoes tests that be done in geotechnical laboratory that is specific for soil 
testing only. Therefore with another initiative, properties of PP were obtained from Titan 
Petchem (M) Sdn. Bhd. Only several tests for PP that can be proceed that are Sieve 
Analysis Test and Relative Density Test. Table 3.1 shows the summary of laboratory 
testing programme and the method standards used. 
 
Table 3.1: Summary of Laboratory Testing Programme 
 
Material Standard Test Name 
Kaolin Clay 
BS 1377-Part 2: 1990: 4.3, 5.3 
& 6.3 
 
Atterberg Limit Test 
 
BS 1377-Part 2: 1990: 8.3 Specific Gravity Test 
BS 1377-Part 2: 1990: 9.3 Sieve Analysis Test 
BS 1377-Part 2: 1990: 9.5 Hydrometer Test 
BS 1377-Part 4: 1990: 3.3 Standard Compaction Test 
Head (1992): Vol 2: 10.0 
Falling Head Permeability 
Test  
PP 
BS 1377-Part 2: 1990: 9.3 
ASTM D4253 
Sieve Analysis Test 
Relative Density Test 
Kaolin Clay Reinforced 
with Group PP Columns 
BS 1377-Part 7: 1990: 8.0 
 
Unconfined Compression 
Test 
 
 
 
 
